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REMARKS 

Claims 1-40 are all the claims presently pending in the implication. Claims 2, 4, 15, 19, 
26 and 3 1 have been amended to more clearly define tlie invention. Claims 1,15 and 18 are 
independent 

It is noted that the claim amendments are made only for more particularly pointing out the 
invention, and not for distinguishing the invention oyer the prior art, narrowing the cladms or for 
any statutory requirements of patentability. Further, Applicant specifically states that no 
amendment to any claim herein should be constmed as a disclaimer of any interest in or right to 
an equivalent of any element or feature of the amended claim. 

Claim 4 stands rejected upon informalities (e.g., 35 U.S.C. § 1 12, second paragraph). 
Claims 1-2, 4, 6-19, 22-31, 33 and 35-40 stand rejected under 35 U.S.C § 102(b) as being 
anticipated by Khouja et al. (U.S. Patent No. 5,682,320). Claims 3, 20 and 32 stand rejected 
under 35 U.S.C. § 103(a) as being unpatentable over Khouja et al., m view of "P1497 Draft 
Standard for Standard Delay Format", IEEE (hereinafter "the Standard Delay Format (SDF) 
publication"). Claims 5, 21 and 34 stand rejected under 35 U.S.C, § 103(a) as being 
unpatentable over Khouja et al., in view of Fallah-Tehrani et al. (U.S. Patent No. 6,405,348). 

These rejections are respectfully traversed in the following discussion. 

L THE CLAIMED INVENTION 

The claimed invention (e.g., defined by claim 1) is directed to a method of analyzing 
power distribution in an integrated circuit chip. The method includes dividing a clock cycle of 
the integrated circuit chip into a plurality of time periods, dividing the integrated circuit chip into 
a plurality of cells, performinfiLa_$tatic timing analysis for the plurality of cells to obtain current 
waveform data for each cell and each time period ^ performing a power distribution analysis using 
the cunrent waveform data. 

Conventional methods of analyzing power distribution typically assume that all circuits 
are switching at the same time (Application at page 3, lines 1-5). However, this causes the chip 
to be over-designed. Other methods simulate functional patterns through the chip logic 
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(Application at page 3, lines 6-16). However, this requires numerous patterns and is, therefore, 
expensive. 

The claimed invention, on the other hand, divides a clock cycle of the chip into a plurality 
of periods, divides the chip into a plurality of cells, and performs a static timing analysis for the 
plurality of cells to obtain current vyaveform data for each cell and each time period (Application 
at page i 1, lines 1-1 8). This allows the claimed invention to perform a transient power 
distribution analysis, unlike the conventional methods which are only concerned with an average 
povyer condition . 

n. THE 35 use §112, SECOND PARAGRAPH REJECTION 

Claim 4 stands rejected linder 35 U.S. C. §1 12, second paragraph. The claims have been 
amended, above, to overcome this rejection. Specifically, claim 4 has been amended to depend 
from claim 2. 

In view of the foregoing, the Examiner is respectfully requested to reconsider and 
withdraw this rejection. 

m. THE PRIOR ART REFERENCES 
A* Th e Khouj a Reference 

The Examiner alleges that Khouj a teaches the claimed invention of claims 1-2, 4, 6-19, 
22-3 1 , 33 and 35-40. Applicant submits, however, that there are elements of the claimed 
invention which are neither taught nor suggested by Khouj a. 

Khouja discloses a method of computing the power dissipated by a digital circuit using 
information available at the gate library level. It estimates the short-circuit povver by modeling 
the energy dissipated by the cell per input transition as a function of the transition time or edge 
rate, and multiplying that value by the number of transitions per second for that input (Kouja at 
Abstract). 

However, contrary to the Examiner's allegations, Khouja does not teach or suggest 
'^performing a static timing analysis for said plurality of cells to obtain current M^aveform data 
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for each cell and each time period\ as recited in claims 1 and 18, and similarly recited in claim 
15. 

As noted above, unlike conventional methods of analyzing power distribution, the 
claimed invention divides a clock cycle of the chip into a plurality of periods, divides the chip 
into a plurality of cells, and performs a static timing analysis for th e plurality of cells to obtain 
current waveform data for each cell and each time period (Application at page 11, lines 1-18). 
This allows the claimed invention to perform a transient power distribution analysis, unlike the 
conventional methods which are only concerned with an average power condition . 

Clearly, the novel features of the claimed invention are not taught or suggested by 
Khouja, Indeed, the Examiner attempts to rely on col 10, line 45-col. 1 1 line 22 of Khouja to 
support his allegations. However, the Examiner is clearly incorrect. 

This passage m Khouja merely describes a method of internal power esthnation. 
Specifically, Khouja discloses here an internal power model defined to model energy which is 
consumed internal to a gate using input/output port characteristics. The model variables include 
input edge rates, output port toggle rates and output load capacitance (Khouja at col. 10, lines 60- 
66). 

However, nowhere in this passage (nor anywhere else for that matter) does Khouja teach 
or suggest dividing a clock cycle into a plurality of time periods . Further, even assuming 
(arguendo) that Khouja suggests dividing a clock cycle into a plurality of time periods, Khouja 
certainly does not teach or suggest performing a static timing analysis for the plurality of cells to 
obtain current waveform data for each cell and each time period . 

Applicant notes that an important purpose of the claimed invention is that it may perform 
a transient power distribution analysis . The claimed invention accomplishes this by dividing a 
CLOCK CYCLE (e.g., a single clock cycle) into multiple time periods (e.g., "buckets"). 

The prior art, on the other hand, is concerned with the average power condition . 
Importantly, a clock cycle is viewed as "atomic" by the other art Thus, the prior art may be 
concerned with which circuits switch in a given clock cvcle. but not when WITHIN a clock 
cycle. 
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This is a subtle but important difference. Unlike the conventiona] methods, the claimed 
invention may "break up" an individual clock cycle into a smaller unit of time (e.g., refeired to in 
the present application as a "bucket"). 

For example, assume that a chip with 10 circuits is being examined. Further, assume that 
a designer wants to determine the power diawn by this chip over 2 consecutive clock cycles. The 
active (sometimes called dynamic) powbr of the chip is a function of which circuits switch 
and how often. Dynanxic power is only consumed when a circuit switches. 

Now assume that 5 circuits (out of the 1 0) switch on the first clock cycle and 6 on the 
second clock cycle. Part of the problem faced by the designer is determining those numbers (the 
5 and 6 respectively). The prior art may be used to solve this problem. 

The claimed invention, on the other hand, is also concerned with what is happening 
during an individual clnclc cvrlp Theprior art cajmol be used to solve this problem. 

For instance, in the above example, the claimed invention may determine w^en during the 
clock cycle each of the 5 circuits switched (e.g., looking at the first clock cycle) and/or when 
during the clock cycle the 6 circuits switched (e.g., on the second cycle). Thus, the claimed 
invention may be used to deteraiine an instantaneous power supply collapse. 

The prior art, on the other hand, is concenxed only with an average power supply collapse. 
This is completely different from tihe claimed invention. 

Therefore, Applicant submits that there are elements of the claimed invention that are not 
taught or suggest by Khouja. Therefore, the Examiner is respectfiilly requested to withdraw this 
rejection. 

B. The Standard Delay Format (SDF) Publication Reference 

The Examiner allies that tiie PI497 Draft Standard would have been combined with 
Khouja to form the claimed invention of claims 3, 20 and 32. Applicant submits, however, that 
these references would not have been combined and even if combined, the combination would 
not teach or suggest each and every element of the claimed invention. 

The Standard Delay Format (SDF) publication discloses a textual file format for 
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representing the delay and timing infonnation of electronic systems. SDF is a standard for the 
representation and interpretation of timing data for use at any stage of the electronic design 
process. SDF is intended to support timing models for modeling cin^uit delay, output pulse 
propagauoa, timing checks and intercomxect delays (SDF publication at Abstmct; pages 13-14) 

However, Applicant submits that these references would not have been combined as 
alleged by the Examiner. Indeed, these references are directed to different problems and 
solutions. 

Specifically. Khouja is directed to a method of comnutinPtb. p n,...^,-..;^..^ i„ ^ 
digital circuit, whereas the SDF publication is merely directed to a method ofjspresejjtond 
interpreting timin Mata. Hxerefore. these references are completely unrelated, and no person of 
ordinary skill in the art would have considered combining these disparate references,^bsent 

impermissible hin dsiffht 

Further, Applicant submits that the Examiner can point to no motivation or suggestion in 
the references to urge the combination as alleged by the Examiner. Indeed, the Examiner merely 
states that it would have been obvious to combine the SDF pubUcation with Khouja because the 
SDF publication "i$ the standard in the industry". 

However, nowhere does Khouja even discuss the SDF publication. In fact, contrary to 
the Examiner's allegations, neither of these references teach or suggest their combination. 
Therefore. Applicant respectfoily submits that one of oniinary skill in the art would not have 
been so motivated to combine the references as alleged by the Examiner. TTierefore, the 
Examiner has faUed to make a prima facie case of obviousness. 

Moreover, contrary to the Examiner's aUegations, neither the SDF publication, nor 
Khouja, nor any combination thereof teaches or suggests "performing a static timmg analysis for 
said plurality of cells to obtain current waveform data for each cell and each time period", as 
recited in claims 1 and 18, and similarly recited in claim 15. 

As noted above, unlike conventional methods of analyzing power distribution, the 
claimed invention (iivides ^ <?|flck cycle of the chip into a plurality of periods, divides the chip 
into a plurality of cells, and perfomis a static timing «n.Tv.;^ f.. rv,. „i„^Htv nf ..7i^ |» ^u^^^ 
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c^rr^^vavefor^, dat. for e.cb cHI .nd each time pn^oH (Application at page H. lines 1-18) 

This allows the dairxxed invention to perfonn a_t.^ient power d.-.tHH..... 

conventional methods which are only concerned with an average nnwer 

Clearly, the novel features of the claimed invention are not taught or suggested by the 

SDF publication. Indeed, the Examiner merely attempts to rely on the SDF publication as 
allegedly suggesHng cell characterization data including charge data, timing data, voltage data, 
temperature data, load data, input slew rate data, direct current data and process comer data. 

In fact, as noted above, the SDF publication merely discloses a method of representing 
andinterpretinp timinod.t.. Indeed, the SDF publication is completely unrelated to the claimed 
invention which includes a method of analyzing power distribution. 

Therefore, the SDF publication does not teach or suggest dividing a clock cycle of the 
integrated circuit chip into a plurality of time periods, let alone performing a static timing 
analysis for a plurality of ceUs to obtain current wavefonn data for each cell and each time 
period, as in the claimed invention. Therefore, ihe SDF publication clearly does not make up for 
the deficiencies of Khouja. 

Therefore, Applicant submits that these references would not have been combined and 
even if combined, the combination would not teach or suggest each and eveiy element of the 
claimed invention. ITierefore, the Examiner is respectfiilly requested to withdraw this rejection. 

C. The Fallah-Tehrani Reference 

The Examiner aUeges that Fallah-Tehrani would have been combined with Khouja to 
foim the claimed invention of claims 5, 21 and 34. Applicant submits, however, that these 
references would not have been combined and even if combined, the combination would not 
teach or suggest each and every element of the claimed invention. 

Fallah^Tehiani discloses a method for static timing analysis of deep sub-micrx,n devices 
in presence of crosstalk. The method attempts to provide an platfonn for fast and accurate static 
timing verification of large scale transistor and ceU level netlists. with coupled interconnects and 
high switching speeds. The mediod also attempts to solve the coupled noise proble 



lem m static 



Received from < 703 761 2376 > at 1115103 S:09:07 PM [Eastern Standard Time] 



11/05/2093 21:08 703-761-2376 MCGINN & GIBB,PLLC PAGE 



Serial No. 09/862,427 j5 
Docket No. BUR920000109US 1 

timing verification. 

Specifically, the method attempts to determine worst case aggressor switching time for a 
cross^upled intercom^ect stage. After the worst case aggressor switching time is determined, 
the netlist is then ^.simulated using the worst case aggressor switching time to determine more 
accurate stage delay and slew of the interconnect state. The output waveform is recorded and 
utilized as the input of subsequent stages (Fallah-Tehrani at Abstract). 

However. Applicant submits that these references would not have been combined as 
alleged by the Examiner. Indeed, these references ax^ directed to different problems and 
solutions. 

Specifically, Khouja is directed to a method of computing thP power di...ip .t.H in a 
digital circuit, whereas Fallah-Tehrani is merely directed to static timing analysis. TTierefore, 
these references are completely unrelated, and no person of ordinary skill in the art would have 
considered combining these disparate references, absent imr,ermi..ihl. i,;n^.;^>,. 

Further, AppUcant submits that the Examiner can point to no motivation or suggestion in 
the references to urge the combination as alleged by the Examiner. Indeed, the Examiner merely 
states that it would have been obvious to combine Fallah-Tehrani vwith Khouja because "the 
effects of crosstalk in static timing analysis can be significant". 

However, the Khouja method does not lequin: static timing analysis (e.g., see Khouja at 
claim 1: col. 103, lines 1-32). In feet, contrary to the Examiner's allegations, neither of these 
references teach or suggest Aeir combination. Tle^fci^, AppUcant respectftUly submits that one 
of ordinary skill in the art would not have been so motivated to combine the references as alleged 
by the Examiner. Therefore, the Examiner has failed to make aprima facie case of obviousness. 

Moreover, contrary to the Examiner's allegations, neither Fallah-Teht^, nor Khouja, nor 
any combination thereof teaches or suggests ''performing a static timing analysis for said 
plurality of cells to obtain current wavt^orm data for each cell and each time period', as recited 
in claims 1 and 1 8. and similarly recited in claim 1 5. 

As noted above, unlike conventional methods of analyzing power astribution, the 
claimed invention divides ^ clpck cy cle of the chip into a plurality of periods, divides the chip 
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into a plurality of cells, and ^erfonn, , .statin tin,in. ...Irr fnr th. .luralitv ...n. 

purre^twavefnn.d.t.for..rh^n■Hni,„l.,■ i,„| (Application at page 1 1, lines 1-18) 

ms allows the claimed invention to pexfonn a transient nnw., 

conventional methods which are only concerned vnih an average now.r 

Clearly, the novel features of the claimed invention are not taught or suggested by Fallah- 
Tehrani. Indeed, the Examiner merely attempts to rely on FaUah-Tehrani as allegedly suggesting 
extracting parasitic resistors, capacitors and inductors to generate extracted signal net 
information which is used to perform said static timing analysis. 

In fact, as noted above, the FalM-Tehrani merely discloses a method of static timing 
analysis, and is unrelated to the claimed invention wiuch includes a method r>f.n.iv.;np p..... 
disnibutioq . 

Therefore, FaUah-Tehrani does not teach or suggest dividing a clock cycle of the 
integrated circuit chip into aplurality of time periods, let alone oerfonnin. . .t»ti. H^i.^. 
analysis for a plurality of cells to obtain cun^nt v^vef.^ dat^ fe^ ^..h ..ii ..w ...u .-^ 
Emod. as in the claimed invention. Therefore, Fallah-Tehrani clearly does not make up for the 
deficiencies of Khouja. 

nierefore. Applicant submits that these references would not have been combined and 
even if combined, the combination would not teach or suggest each and every element of the 
claimed invention, ITierefore. the Examiner is respectfiilly requested to withdraw this rejection. 

IV. FORMAL MATTERS AND CONCLUSION 

In view of the foregoing. Applicant submits that claims 1 -40. all the claims presently 
pending in the application, are patentably distinct over the prior art of record and are in condition 
for allowance. The Examiner is respectfully requested to pass the above application to issue at 
the earliest possible time. 

Should the Examiner find the application to be other than in condition for aUowance. the 
Examiner is requested to contact the undersigned at the local telephone number listed below to 
discuss any other changes deemed necessary in a telephonic nr n«r^n.i ■,r.t.^^ ..y 
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